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England; but they abound in many parts of Ireland, particularly near
Belfast. *

The use of lime as a cement is not a proper subject for extensive dis-
cussion in a course of Lectures on the chemistry of agriculture ; yet, as
the theory of the operation of lime in this way is not fully stated in any
elementary book that I have perused, I shall say a very few words on the
application of this part of chemical knowledge.

There are two modes in which lime acts as a cement; in its combination
with water, and in its combination with carbonic acid.

The hydrate of lime has been already mentioned. When quicklime is
rapidly made into a paste with water, it soon loses its softness, and the
water and the lime form together a solid coherent mass, which consists,
as has been stated before, of 17 parts of water to 55 parts of lime. When
hydrate of lime, whilst it is consolidating, is mixed with red oxide of iron,
alumina, or silica, the mixture becomes harder and more coherent than
when lime alone is used; and it appears that this is owing to a certain
degree of chemical attraction between hydrate of lime and these bodies;
and they render it less liable to decompose by the action of the carbonic
acid in the air, and less soluble in water.

The basis of all cements that are used for works which are to be
covered with water must be formed from hydrate of lime; and the lime
made from impure limestones answers this purpose very well. Puzzolana
is composed principally of silica, alumina, and oxide of iron; and it is
used mixed with lime to form cements intended to be employed under
water, Mr Smeaton, in the construction of the Eddy stone lighthouse,
used a cement composed of equal parts by weight of slaked lime and
puzzolana. Puzzolana is a decomposed lava. Tarras, which was formerly
imported in considerable quantities from Holland, is a mere decomposed
basalt: two parts of slaked lime and one part of tarras forms the principal
part of the mortar used in the great dykes of Holland. Substances which
will answer all the ends of puzzolana and tarras are abundant in the
British islands. An excellent red tarras may be procured in any quantities
from the Giants' Causeway in the north of Ireland; and decomposing
basalt is abundant in many parts of Scotland, and in the northern districts
of England in which coal is found.

Parker's cement, and cements of the same kind made at the alum works
of Lord Dundas and Lord Mulgrave are mixtures of calcined ferruginous
stones, with hydrate of lime.

The cements which act by combining with carbonic acid, or the common
mortars, are made by mixing together slaked lime and sand.- These
mortars, at first solidify as hydrates, and are slowly converted into carbonate
of lime by the action of the carbonic acid of the air. Mr Tennant found

* Almost all limestones, even those associated with primary rocks, contain
small quantities of magnesia; and had it been more carefully sought for it would
have more frequently appeared in tables of analyses of limestones. Magnesia,
however, abounds most in the secondary limestones. Sometimes these are
regular Dolomites consisting of single equivalents of carbonate of lime and
carbonate of magnesia, but more frequently the carbonate of magnesia is present
in considerably smaller proportion. The limestones associated with Serpentine
and Dialage generally contain a good deal of magnesia. Of late years much
less has been said regarding the injury done to land by magnesian lime, and the
prevailing opinion now is, that when applied in moderate doses and with ordinary
skill, it answers quite as well as the purer varieties.